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Oral health conditions in high-income countries have improved. However, dental caries continues to be a major public health problem \[[@B1]\], especially in low- and middle-income countries \[[@B2],[@B3],[@B4]\]. Dental decay is very common in childhood \[[@B5]\], and if left untreated, the disease advances, with a significant impact on the child\'s general health, development, quality of life, productivity, school attendance and educational performance, maybe even resulting in hospitalization \[[@B6],[@B7],[@B8]\].

Public costs for the treatment of severe caries are obviously higher than for early carious lesions. Assessing the severity of caries is therefore an essential component of epidemiological surveys \[[@B9]\]. The dmft (decayed, missing and filled teeth) index has been considered a classic index for the measurement of carious process for the last 70 years, but it does not diagnose all the caries stages \[[@B10],[@B11],[@B12]\] or provide any information regarding the consequences of untreated caries (which may be more serious than early caries) \[[@B13]\]. In 2007, in view of the growing burden of oral disease worldwide, the WHO emphasized the enhancement of action based on comprehensive data collection systems \[[@B14]\]. In 2010, realizing the urgent need to establish a scoring system for the advanced stages of caries, Monse et al. \[[@B13]\] introduced an index of the clinical consequences of untreated dental caries and named it the PUFA/pufa index (lowercase letters are used for primary dentition analysis). This index measures pulpal involvement (P), ulceration of soft tissues (U), fistula (F) and abscess (A). It represented a breakthrough for the estimation of advanced carious lesions and it has been a successful tool ever since.

The PUFA index does not, however, present the treatment needs, which are an essential goal of any epidemiological index \[[@B15]\], as it can assist health-care planners and policy makers in the planning and provision of effective services. Another disadvantage of the PUFA/pufa index is that the code 'P' includes two different clinical situations in a single code, i.e. (1) a tooth with a carious process extending to the pulp that could be endodontically treated and preserved and (2) a tooth with extensive caries that results in a grossly decayed crown with only the roots remaining, which may be indicated for extraction \[[@B15]\]. The need for the ulceration code appears superfluous, and many research studies have stated that it is the most rarely diagnosed PUFA code \[[@B6],[@B9]\]. There is also an unnecessary extension of the index by including fistula and abscess as separate entities because these are the clinical presentation of the same condition and may interchange \[[@B10],[@B16]\].

Taking into considerations the doubts regarding the PUFA index, in 2013, Bagińska and Stokowska \[[@B15]\] introduced a new method for describing the clinical consequences of untreated dental caries and named it the PRS/prs index. It measures pulpal involvement (P), roots (R) and sepsis (S), with each code representing a specific clinical manifestation and the most appropriate treatment needs. The aim of this study was to evaluate the status of primary dentition using the def (decayed, extracted and filled) index and to assess the clinical consequences of untreated dental caries using the prs index among children aged 6--8 years.

Subjects and Methods {#sec1_2}
====================

This study was conducted in the districts of Raipur and Durg, Chhattisgarh State, India. Approval for the study was obtained from the Institutional Review Board of the Rungta College of Dental Sciences and Research. The study was explained to the heads of the institutions of the 7 schools selected and their permission was obtained prior to the commencement of the study. The students were given written consent forms 3 days before the study and only those returning with a signed form from their parents or guardians were included.

The study was preceded by a calibration session for the investigator comprising theoretical and practical sessions. The theoretical training was based on the PUFA index \[[@B13]\] and the PRS index \[[@B15]\]. The practical part consisted of B.S. training the investigator on 10 school children. Calibration of the examiner was done on 20 school children who were examined twice using the diagnostic criteria on successive days; the results were then compared to ascertain the diagnostic variability.

A pilot study was conducted on 150 school children aged 6--8 years. The prevalence of dental caries was calculated to determine the sample size for the main study. Four hundred and twenty-six children aged 6--8 years who were randomly selected from schools in the districts of Raipur and Durg were invited to participate. Children with at least one carious primary molar tooth were included in the study. The exclusion criteria were a lack of approval by a school to conduct the study and a child\'s absence from school on the day of the examination. The study was conducted on 371 children: 6-year-olds (n = 95, 39 boys and 56 girls), 7-year-olds (n = 124, 62 boys and 62 girls) and 8-year-olds (n = 152, 84 boys and 68 girls). The total sample included 185 boys and 186 girls. The oral examination was conducted under artificial light using a dental mirror. A ball-ended dental probe was used for the assessment of dental status by def index \[[@B17]\] as proposed by Grubell \[[@B18]\]. In accordance with the PUFA recommendations, no dental probe was used for the scoring of the prs index \[[@B13]\]. All children were instructed to brush their teeth before the examination.

The clinical consequences of untreated dental caries were assessed using the prs index \[[@B15]\] according to the following diagnostic criteria. Teeth with a carious process extending to the pulp which could be properly restored after an endodontic treatment were coded as 'p', i.e. pulpal involvement. Teeth with a grossly decayed crown with only roots remaining in the oral cavity and with a poor prognosis for direct/indirect restorative treatment were indicated for extraction and were coded as 'r', i.e. roots. Teeth with a pus-releasing sinus tract or a pus-containing swelling related to the tooth were indicated for extraction and were coded as 's', i.e. sepsis.

The mean def was calculated to express the presence of caries. The clinical consequences of untreated dental caries were assessed by calculating the prevalence and mean prs. The data obtained were statistically analyzed using SPSS software v16. The differences in the layout of prs components among the boys and the girls of each age group were analyzed and p \< 0.05 was considered statistically significant. An unpaired Student t test was used for comparison between boys and girls in the different age groups. The kappa coefficient was used to determine intraexaminer reliability.
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Agreement for the assessment was 88s%. Of the 426 children invited to participate in the study, 371 had a def \>0, indicating a high prevalence (87s%) of def in the surveyed population. Of these 371 children, severe caries (i.e. prs \>0) was observed in 183 (49.3s%), and 188 (50.7s%) had untreated caries without any clinical symptoms of pulpal or apical inflammation. The kappa coefficient for prs was estimated at 0.88, which represents a good level of intraexaminer reliability. The mean def index values recorded for the boys and girls of each age group are presented in figure [1](#F1){ref-type="fig"}. The mean def value among boys and girls in the group of 6-year-olds was 2.26 ± 1.46 and 2.39 ± 1.49, respectively. In the 7-year-old group, it was 2.44 ± 1.99 and 2.44 ± 1.43, respectively. In the 8-year-old group, it was 2.31 ± 1.56 and 2.46 ± 1.46, respectively. Only 5 teeth were coded as 'e' (extracted) and only 12 teeth with an 'f' score (filled) were observed.

The prevalence of prs and its individual codes was higher among boys than girls (fig. [2](#F2){ref-type="fig"}). When the different age groups were considered individually, this prevalence was higher in the 8-year-old children (40.9s%) than in the 6-year-old group (25.6s%). The girls had higher prs scores in the 6- and 7-year-old group whereas in the 8-year-old group, the score was higher among the boys (fig. [3](#F3){ref-type="fig"}). Pulpal involvement was seen in 166 teeth (44.7s%; p = 0.077). Root involvement was seen in 50 teeth (13.4s%) and p = 0.006 was statistically significant. No child with sepsis was observed.
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Our study population was characterized by a very high prevalence of dental caries, with 87s% having a def score \>0. The scores obtained for teeth extracted and filled due to caries was very low; this reflects negligence in the treatment of deciduous teeth. High levels of dental caries are probably due to the high consumption of cariogenic food, improperoral health practices, a lack of regular dental checkups, poor awareness and a lack of dental services available to children. The prevalence that we observed was higher than that reported by Joshi et al. \[[@B19]\] (77s%) and Grewal et al. \[[@B20]\] (67s%) among Indian children in the Tamil Nadu State and the Nainital district, respectively.

As children grow, there naturally is a continuous loss of deciduous teeth as a result of the physiological shedding of teeth. Inspite of this, we observed that the severity of dental caries in the deciduous teeth increased markedly along with the age of the children. Similar data were reported using the pufa index in 5- to 7-year-olds in the Bialystok district in Poland \[[@B21]\] and in a study by Shankar et al. \[[@B22]\] using the def index in a group of Indian children. The results clearly show that the neglect of caries treatment at an early stage increases the risk and severity of its clinical consequences over time. This necessitates an effective treatment planning for children and hence the need for an epidemiological index that could present the treatment modalities in the most appropriate manner.

In developed countries, the percentage of deciduous teeth undergoing treatment is high, reaching as much as 84s% \[[@B23]\], but such treatment is commonly neglected in developing countries. Our study revealed a high negligence of treatment, with only 12 teeth scored under the 'filled' component of the def index, despite the high prevalence of caries (87s%) in the sample population. Several epidemiological studies in the literature have revealed a worse state of dentition in rural areas \[[@B24]\].

Limited data are available in the literature regarding the severity and sequelae of the carious process \[[@B9]\]. PUFA and PRS are the proposed indices for the assessment of the clinical consequences of untreated dental caries, but only the PRS index expresses the treatment needs. Bagińska and Stokowska \[[@B15]\] evaluated the prs index in Polish children aged 6--8 years and revealed that 40s% of them had a prs score of \>0; this is lower than in our study. The other data available in the literature concerning the assessment of the clinical consequences of untreated dental caries were obtained with the PUFA/pufa index. In our study, the prevalence of the clinical consequences of untreated dental caries was found to be similar to that in Polish children (43.4s%) \[[@B15]\]. It was reported to be much higher in Filipino children (84s%) \[[@B13]\] and lower in Brazilian children (23.7s%) \[[@B6]\].

We chose to use the prs index rather than the pufa index because the former not only presents the prevalence and experience of the advanced stages of caries but also provides health-care planners and policy makers with clear and relevant information regarding the treatment needs of the children with advanced caries. Moreover, the presentation of the components of prs presents the clinical consequences of untreated caries in a simple and effective manner. Unlike the pufa index, the prs index does not overestimate the occurrence of pulpal involvement. In the study by Bagińska and Stokowska \[[@B15]\], 184 molars diagnosed as pulpal involvement according to the pufa index were coded as roots according to the prs index and were indicated for extraction. In the prs index, the ulceration code has been eliminated, with teeth being coded as either pulpal involvement or roots as dictated by the clinical presentation of the etiology. In addition, fistula and abscess are included as a single code 'sepsis', thereby avoiding an unnecessary extension of the index \[[@B15]\].
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The population evaluated in this study revealed that there is negligence in the dental treatment of children. There was a high prevalence of severe caries among the Indian children. The prs index is a valuable measurement tool for evaluating the clinical consequences of untreated dental caries and has an appropriate presentation of treatment needs. It could be considered as an alternative to the PUFA index. Further studies covering larger sample populations should be planned using the prs index.
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